The ultrastructure of the synovial membrane has been studied in 6 patients with seronegative inflammatory arthropathies: Reiter's (2), Crohn's (2), Whipple's (1) and Behcet's disease (I). The most striking changes were found in the synovial B cells, many containing abnormally large mitochondria with altered cristae surrounded by fibrillar material. Similar material was present in dilated endoplasmic reticulum which was the probable source of groups of extracellular fibrillar spheroidal bodies. The B cells also contained electron dense granular Iysosomes of very variable size which, in common with the abnormal mitochondria, were often associated with bundles of orientated microfilaments and large golgi complexes. Light microscopy of the synovial membrane was consistent with an inflammatory arthritis, as were the high white cell counts in the synovial fluid. Systemic activity in the patients was indicated by raised ESR and C-reactive protein (CRP).
Introduction
The ultrastructure of the synovial membrane in rheumatoid arthritis (RA) has been described by several authors (Barland et al. 1964 , Wyllie et al. 1966 , Norton & Ziff 1966 , Ghadially & Roy 1967 , Davies & Palfrey 1971 who found changes in the ratio of synovial A and B cells associated with an increase in cellularity and changes in the structure of intracellular organelles. Less well documented are the changes in non-inflammatory arthropathies (Barland et al. 1962 , Roy 1967 , Arnoldi et al. 1980 ) which appear to be a less severe manifestation of the changes seen in RA, with the additional factor of fibrous transformation of synovial cells in the later stages of the disease. We have previously reported the presence of organisms in the synovial membrane in Whipple's disease , and the aim of this study is to present other ultrastructural features of seronegative inflammatory arthropathies.
Patients and methods Six patients with seronegative arthropathies and knee effusions were studied. These were Crohn's disease (2), Whipple's disease (I), Reiter's disease (2), and Behcet's disease (1). A detailed history and full clinical examination was carried out with appropriate radiological examination. The degree of synovitis of the swollen knee was assessed as mild ( +), moderate (+ +) or severe ( + + +), and a knee score (0-11), calculated on the summation of pain (0-3), Swelling (0-3); stiffness (0-3), heat (0-1) and tenderness (0-1). Duration of the arthritis and therapy were noted.
. Blood was taken for the following investigations: full blood count, ESR (Westergren), bIochemical profile including proteins, liver enzymes, acute phase proteins, immunoglobulins and rheumatoid factor. Synovial fluid was aspirated under aseptic conditions and analysed for total and differential white cell count, and enzymes -acid phosphatase and 5-nucleotidase, as described by Farr et al. (1976) . Synovial biopsy was carried out using the biopsy needle of apcr read 10 joint meeting of the Section of Rheumatology & Rehabilitation and the Midland Rheumatology ciety at Coventry, 14-15 May 1982. Accepted 28 July 1982 Williamson & Holt (1966) . Eleven patients with classical rheumatoid arthritis and 6 patients undergoing orthopaedic surgery for non-inflammatory conditions were studied as controls.
One biopsy specimen was fixed and stained with haematoxylin and eosin for examination under the light microscope. Further specimens were fixed for electron microscopy immediately after removal from the patients, using a solution of 2.5% glutaraldehyde in 0.1 mmol/l cacodylate buffer (pH =7.2). Tissue was post-fixed in osmium tetroxide, dehydrated in graded alcohols and embedded in Spurr's resin (Spurr 1969) . Ultra-thin sections were stained using lead citrate followed by uranyl acetate, and were viewed in a Siemens Elmiskop 102 electron microscope.
Results
All patients had an inflammatory arthropathy as shown by the clinical features, laboratory tests carried out on the blood and synovial fluid (Table I) , and on examination of the synovial membrane by light microscopy. The ultrastructure of the synovial membrane in these patients showed that there was a slight increase in cellularity involving both A and B cells associated with marked changes in their cytoplasmic constituents. There was an increase in intracellular microfibrillary material, particularly in the region of the nuclear membrane which was sometimes thickened. The endoplasmic reticulum was grossly dilated and filled with fibrillary material and there were numerous polyribosomes. More specific changes were found in the B cells, where prominent golgi complexes were associated with abnormally large and complex mitochondria frequently surrounded by bundles of orientated microfibrils (Figures 1-3) . The mitochondria were ovate, with sparse cristae which were either short and peripheral or stretched across the whole diameter of the mitochondrion producing compartmentation. The mitochondria contained fibrillary material which was occasionally very electron dense. Fibrillary material was also present in groups of extracellular spheroidal bodies (l00 nm-l .urn diameter) in close proximity to B cells. The surface of these bodies was coated with polyribosomes and many of the larger ones contained several small satellites (Figure 4) . A few B cells contained pleomorphic (200 nm-l.5 .urn diameter) electron dense granular bodies ( Figure 5 ) identified as lysosomes by acid phosphatase histochemistry.
Discussion
The changes in relationship between the cell types A and B in the synovium of patients with seronegative inflammatory arthritis were only marginally different from normal control material, the slight increase in cellularity being comparable with that seen by Arnoldi et al. (1980) and Roy (1967) in osteoarthritis. The general intracellular changes found in our patients are, however, much more reminiscent of the changes seen in cells from the control rheumatoid synovium and previously described in the literature. Increases in intracellular microfibrillar material have been described by Norton & Ziff (1966) and Hirohata & Kobayashi (1964) in both A and B cells, and by Ghadially & Roy (1967 , 1969 in B cells. Dilated endoplasmic reticulum containing fibrillar material has also been described in the rheumatoid synovium (Ghadially & Roy 1967 , Wyllie el al. 1966 . It seems likely that the extracellular ribosome-coated spheroidal bodies containing fibrillar material seen exclusively in our seronegative patients are dilated endoplasmic reticulum vesicles exocytosed from the B cells or, possibly, released following cell death. It is noticeable that cells in the vicinity of the bodies show increasing expansion of endoplasmic reticulum with proximity to their plasma membrane which also shows very active pinocytosis (Figure 4) .
The most remarkable feature of the B cells in our seronegative patients -the presence of numerous abnormal mitochondria -has previously been attributed to fixation artefact (Wyllie et al. 1966) , although the authors do not describe the type of changes encountered. We feel that such changes are unlikely to be artefactual, as well preserved normal mitochondria and other cell organelles are seen in close proximity to abnormal mitochondria which are also specifically associated with orientated microfibril bundles and golgi vesicles. Abnormally large mitochondria are reported to occur occasionally in rheumatoid synovial cells (Barland et al. 1964 , Ghadially & Roy 1967 ) though we have not found any in our control material. They have not been reported as occurring in non-rheumatoid synovium. The changes Ghadially & Roy (1967) describe appear to be the same as in the present study, the authors also noting intramitochondrial fibrous deposits. Similar changes have been described in ageing lymphoid (Beregi et al. 1980 ) and hepatic cells (Kment & Hofecker 1977 , Tauchi & Sato 1968 ), but the changes were associated with a marked decrease in mitochondrial numbers, in contradistinction to the increase noted in our cases. Barland et al. (1964) and Ghadially & Roy (1967) interpret the mitochondrial changes as a reaction of the synovial lining cells to the locally-produced toxic substances resulting from immunological reactions or the presence of a bacteria or virus. In this connection, it is interesting to note that the most severe changes were found in the synovial cells from a case of Whipple's disease in which synovial bacteria are present . In RA, the inflammatory process results in vascular dilatation and stasis (Dryll et al. 1977 , Goldie 1970 producing localized anoxia in the synovium. Ischaemia with associated anoxia produces mitochondrial swelling and abnormality in nervous tissue (Bassi & Bernelli-Zazzara 1964) and in hepatocytes (Webster & Ames 1965) , and is most probably the significant factor in the changes we describe in our seronegative inflammatory arthropathies. Other factors such as increased intra-articular pressure may also contribute to venous stasis (Eyring & Murray 1964) . Anoxia with focal cytoplasmic degeneration may also account for the large number of lysosomes usually present as cytolysosomes (Barland et al. 1964 , Hirohata & Kobayashi 1964 , Wyllie et al. 1966 , Ghadially & Roy 1967 found in rheumatoid synovial cells. This contrasts sharply with the presence of pleomorphic granular lysosomes, and a paucity of phagocytic activity in the form of phagolysosomes in our seronegative cases.
